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(54) Multilayer ceramic capacitor for three-dimensibhai mounting 



(57) A multiterminal multilayer ceramic capacitor 
having a capacitor body comprised of first internal elec- 
trodes and second internal electrodes alternately 
stacked via rectangular ceramic layers so that the short 
sides of the ceramic layers register with the height di- 
rection of the capacitor body. First external terminals 
and/or second external terminals connected to the first 



internal electrodes and/or second internal electrodes 
are formed on a top face and bottom face of the capac- 
itor body. The first external terminals and second exter- 
nal terminals are connected directly to different circuit 
patterns of the circuit board so as to enable three-di- 
mensional mounting of the multilayer ceramic capacitor 
with circuit boards. 
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Description 

[0001] The present invention relates to a multilayer 
ceramic capacitor for three-dimensional mounting suit- 
able for mounting in a personal computer or other elec- 
tronic apparatus with a high operating frequency as a 
low equivalent serial inductance (ESL) and low equiva- 
lent serial resistance (ESR) capacitor and suitable for 
mounting on a three-dimensional multilayer printed cir- 
cuit board. 

[0002] In the past, as multiterminal multilayer ceramic 
capacitors, for example the capacitor disclosed in U.S. 
Patent No. 5880925 is known. This capacitor has a ca- 
pacitor body which has two types of, that is, first and 
second, internal electrodes and dielectric layers stacked 
to sandwich them. Each of these internal electrodes is 
formed with a rectangular main portion pattern extend- 
ing in the longitudinal direction on a face of a rectangular ' 
ceramic layer and a plurality of lead patterns extending 
from the sides of the main portion to the sides of the 
ceramic layer. The lead patterns of the first internal elec- 
trodes and the lead patterns of the second internal elec- 
trodes are formed at different positions from each other 
when seen from a plan view. A plurality of external elec- 
trodes are formed at the side faces of the long and short 
sides of the capacitor body of this multiterminal multi- 
layer ceramic capacitor. 

[0003] This multiterminal multilayer ceramic capacitor 
is placed on the surface of a circuit board so that the 
external electrodes are positioned in a standing direc- 
tion from the surface of the circuit board. The stacking 
direction of the internal electrodes and the ceramic lay- 
ers are substantially vertical to the circuit board. The ex- 
ternal electrodes are joined and fixed by soldering to the 
lands of the circuit pattern of the circuit board so as to 
mount the capacitor on the surface of the circuit board. 
[0004] In this type of multilayer ceramic capacitor, 
however, since the stacking direction of the internal 
electrodes and the ceramic layers is made to register 
with the height direction of the capacitor for the surface 
mounting, if the number of ceramic layers stacked is in- 
creased from the electrical characteristics required, the 
height of the electronic devices cannot be kept low. 
[0005] Note that as multilayer electronic devices for 
surface mounting by bringing the stacking direction of 
the ceramic layers into register with the height direction 
of the multilayer electronic device, in addition to the one 
of U.S. Patent No. 5880925, there are many known such 
as those disclosed in Japanese Examined Patent Pub- 
lication (Kokoku) No. 64-10927, Japanese Unexamined 
Patent Publication (Kokai) No. 7-161568, Japanese Un- 
examined Patent Publication (Kokai) No. 7-169649, 
Japanese Unexamined Patent Publication (Kokai) No. 
7-169651, Japanese Unexamined Patent Publication 
(Kokai) No. 7-272975, Japanese Unexamined Patent 
Publication (Kokai) No. 8-124800, Japanese Unexam- 
ined Patent Publication (Kokai) No. 9-148174, Japa- 
nese Unexamined Utility Model Publication (Kokai) No. 



6-7228, Japanese Examined Patent Publication 
(Kokoku) No. 62-35257, and Japanese Examined Pat- 
ent Publication (Kokoku) No. 63-38856. In a multilayer 
electronic device for surface mounting by bringing the 

5 stacking direction of the ceramic layers into register with 
the height direction of the multilayer electronic device, 
there is the problem that, if the number of ceramic layers 
stacked is increased from the electrical characteristics 
required, it is not possible to keep low the height of the 

10 electronic device. 

[0006] In personal computers and other electronic ap- 
paratuses, however, the operating frequency has in- 
creased from 500 MHz to 1 GHz. The power supply cir- 
cuit is required to be a low ESL and low ESR multilayer 

15 ceramic capacitor. Further, in view of the increasingly 
smaller sizes of electronic apparatuses, a multiterminal 
multilayer ceramic capacitor which keeps the height di- 

<J -fnerision low, enables reliable surface mounting on a 
three-dimensional printed circuit board etc., and gives 

20 predetermined characteristics has been demanded. 
[0007] If three-dimensionally mounting a convention- 
al multiterminal multilayer ceramic capacitor on a three- 
dimensional multilayer printed circuit board etc., howev- 
er^ the circuit pattern formed on the circuit board be- 

25 comes longer, the detouring of the lands becomes long- 
er, -and there is a detrimental effect on the inductance 
component. In particular, a circuit pattern comprised of 
lands at upper positions and lands at lower positions be- 
comes longer* the detouring of the lands becomes long- 

30 er'aWdj has a detrimental effect on the inductance com- 
ponent, and generation of noise becomes unavoidable. 
[0008] - Further, if surface mounting the conventional 
capacitor near the terminals of a semiconductor etc. to 
lower the ESL, there is the problem that the effect of the 

35 inductance component due to the detouring of the lands 
cannot be ignored. Further, in a conventional capacitor, 
as explained above, the height dimension of the capac- 
itor itself cannot be kept low no matter what the number 
of layers stacked. From this, the conventional capacitor 

ao is not suited for three-dimensional mounting. 

[0009] Note that as shown in Japanese Unexamined 
Patent Publication (Kokai) No. 57-60827 (correspond- 
ing to U.S. Patent Application No. 167191 filed on July 
9, 1980) and Japanese Patent No. 2657953 (corre- 

45 spohding to U.S. Patent Application No. 212361 filed on 
June 27, .1 988), a capacitor in which the stacking direc- 
tion^ the ceramic layers is brought into register with 
the planar direction of the circuit board on which the mul- 
tilayer : ceramic capacitor is to be surface mounted has 

50 been proposed. The capacitors disclosed in these pub- 
lications, however, has the problems that the capacitors 
cannot be three-dimensionally mounted and the ESR 
and/or ESL of the external circuits connected to the ca- 
pacitors easily become large. 

55 [001 0] An object of the present invention is to provide 
a multilayer ceramic capacitor for three-dimensional 
mounting suitable for mounting in a personal computer 
or other electronic apparatus with a high operating fre- 
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quency as a low ESL and low ESR capacitor, enabling 
the height dimension to be kept low regardless of the 
number of ceramic layers, and suitable for mounting on 
a three-dimensional multilayer printed circuit board. 
[0011] To achieve the object, the first capacitor ac- 
cording to the present invention comprises a ceramic 
layer formed in a rectangular shape; a first internal elec- 
trode having a rectangular first main portion extending 
along a longitudinal direction in a first face of the ceramic 
layer and having a plurality of first leads extending from 
long sides of the first main portion to long sides of the 
ceramic layer; a second internal electrode having a sec- 
ond main portion opposing against the first main portion 
of the first internal electrode across the ceramic layer 
and locating in a second face of the ceramic layer op- 
posite to the first face and having a plurality of second 
leads extending from long sides of the second main por- 
tion at positions different from the first leads provided at 
the first internal electrode to the long sides of the ceram- 
ic layer; a rectangular parallelopiped shaped capacitor 
body comprised of a plurality of first internal electrodes 
and second internal electrodes stacked via ceramic lay- 
ers so that the short sides of the ceramic layers register 
with the height direction of the capacitor body; first ex- 
ternal electrodes formed at a top face and bottom face 
of the capacitor body and electrically connected to first 
leads positioned in the same lines along the stacking 
direction of the ceramic layers; second external elec- 
trodes alternately formed with respect to the first exter- 
nal electrodes at the top face and bottom face of the 
capacitor body and electrically connected to second 
leads positioned in the same lines along the stacking 
direction of the ceramic layers. 
[0012] In the first capacitor of the present invention, 
preferably the first external electrodes are connected to 
a first circuit pattern outside of the capacitor body and 
the second external electrodes are connected to a sec- 
ond circuit pattern different from the first circuit pattern. 
[0013] The first capacitor of the present invention is 
preferably buried in a three-dimensional circuit board. 
[0014] According to the first capacitor according to the 
present invention, it is possible to shorten the height di- 
mension of the capacitor body regardless of the number 
of ceramic layers stacked. As a result, it is possible to 
shorten the distance between the external electrodes 
formed on the top face of the capacitor body and the 
external electrodes formed on the bottom face and pos- 
sible to reduce the total inductance due to detouring of 
the lands even if the capacitor is placed on a multilayer 
board. Further, the lands formed on the multilayer board 
can be simplified. Therefore, the capacitor is suited for 
mounting in personal computers and other electronic 
apparatuses with high operating frequencies as a low 
ESL and low ESR capacitor. Further, the capacitor is 
structured to have a low height dimension and have 
electrodes on the top and bottom faces of the capacitor, 
is suitable for mounting buried in a three-dimensional 
multilayer printed circuit board etc. 



[001 5] The second capacitor of the present invention 
comprises a ceramic layer formed in a rectangular 
shape; a first internal electrode having a rectangular first 
main portion extending along a longitudinal direction in 
5 a first, face of the ceramic layer and having a first long 
side of the first main portion exposed along a first long 
side of the ceramic layer; a second internal electrode 
having a rectangular second main portion extending 
along a longitudinal direction in a second face opposite 
10 of the ceramic layer opposite to the first face and having 
a second long side of the second main portion exposed 
along a second long side of the ceramic layer; a rectan- 
gular parallelopiped shaped capacitor body comprised 
of a plurality of first internal electrodes and second in- 
ternal electrodes stacked via ceramic layers so that the 
short sides of the ceramic layers register with the height 
direction of the capacitor body; first external electrodes 
- formed at a top face or bottom face of the capacitor body 
and electrically connected to the first internal electrode 
exposed along the first long side of the ceramic layers; 
second external electrodes formed at the top face or bot- 
tom face of the capacitor body and electrically connect- 
ed^ the second internal electrode exposed along the 
secortd long side of the ceramic layer. 
[0016] In the second capacitor of the present inven- 
tion, preferably the first external electrodes are connect- 
ed to a first circuit pattern outside of the capacitor body 
and the second external electrodes are connected to a 
second circuit pattern different from the first circuit pat- 
tern. 

[0017] The second capacitor of the present invention 
is preferably buried in a three-dimensional circuit board. 
[0018] The second capacitor of the present invention 
exhibits a similar action and effect as the first capacitor 
of the present invention. 

[0019] The third capacitor of the present invention 
comprises a ceramic layer formed in a rectangular 
shape; a first internal electrode having a rectangular first 
main portion extending along a longitudinal direction in 
a first face of the ceramic layer and having a first long 
side of the first main portion exposed along a first long 
side of the ceramic layer; a second internal electrode 
having a rectangular second main portion extending 
along a longitudinal direction in a second face of the ce- 
ramic layer opposite to the first face and having a plu- 
rality of leads extending from a second long side of the 
second main portion to a second long side of the ceram- 
ic layer; a rectangular parallelopiped shaped capacitor 
body comprised of a plurality of first internal electrodes 
and second internal electrodes stacked via ceramic lay- 
ers so that the short sides of the ceramic layers register 
with the height direction of the capacitor body; a first ex- 
ternal electrode formed at a top face or bottom face of 
the capacitor body and electrically connected to the first 
internal electrode exposed along the first long side of 
the ceramic layers; second external electrodes formed 
at the top face or bottom face of the capacitor body and 
electrically connected to the leads exposed along the 
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second long side of the ceramic layer. 
[0020] In the third capacitor of the present invention, 
preferably the plurality of second external electrodes are 
arranged at the top face or bottom face of the capacitor 
body at a distance substantially corresponding to the 
short sides of the ceramic layer. 
[0021] In the third capacitor of the present invention, 
preferably the first external electrode is connected to a 
first circuit pattern outside of the capacitor body and the 
second external electrodes are connected to a second 
circuit pattern different from the first circuit pattern. 
[0022] The third capacitor of the present invention is 
preferably buried in a three-dimensional circuit board. 
[0023] The third capacitor of the present invention ex- 
hibits similar actions and effects as the first capacitor of 
the present invention and enables realization of a three- 
terminal capacitor by arranging a pair of second external 
electrodes at the top face or bottom face of the capacitor 
body at a distance substantially corresponding to the 
short sides of the ceramic layer. In this capacitor, the 
pitch between the second external electrodes provided 
in the same plane of the ceramic body can be shortened. 
Therefore, even if the capacitor is mounted on a multi- 
layer board, the total inductance due to the detouring of 
the lands can be reduced more and the lands formed on 
the multilayer board can be simplified. 
[0024] The fourth capacitor of the present invention 
comprises a ceramic layer formed in a rectangular 
shape; a first internal electrode having a rectangular first 
main portion extending along a longitudinal direction in 
a first face of the ceramic layer and having two long 
sides of the first main portion exposed respectively 
along long sides of the ceramic layer; a second internal 
electrode having a rectangular second main portion ex- 
tending along a longitudinal direction in a second face 
of the ceramic layer opposite to the first face and having 
a pair of leads respectively extending from short sides 
of the second main portion to short sides of the ceramic 
layer; a rectangular parallelopiped shaped capacitor 
body comprised of a plurality of first internal electrodes 
and second internal electrodes stacked via ceramic lay- 
ers so that the short sides of the ceramic layers register 
with the height direction of the capacitor body; a pair of 
first external electrodes formed at a top face and bottom 
face of the capacitor body and electrically connected to 
the first internal electrode exposed toward the long sides 
of the ceramic layers; a second external electrode 
formed at the side faces of the capacitor body and elec- 
trically connected to the leads exposed toward the short 
sides of the ceramic layer. 

[0025] In the fourth capacitor of the present invention, 
preferably the second external electrode extends in a 
strip along the entire circumference of the four side fac- 
es of the capacitor body. 

[0026] In the fourth capacitor of the present invention, 
preferably the first external electrodes are connected to 
a first circuit pattern outside of the capacitor body and 
the second external electrodes are connected to a sec- 



ond circuit pattern different from the first circuit pattern. 
[0027] In the fourth capacitor of the present invention, 
preferably the multilayer ceramic capacitor is buried in 
a three-dimensional circuit board. 
5 [0028] In the fourth capacitor of the present invention, 
preferably the first external electrodes and second ex- 
ternal electrodes are connected directly to the circuit 
pattern formed in the three-dimensional circuit board. 
[0029] The fourth capacitor of the present invention 
exhibits similar actions and effects as the first capacitor 
of the present invention and further can realize a three- 
terminal capacitor. Further, when providing the capaci- 
tor through a predetermined circuit pattern of a three- 
dimensional circuit board and using it as a so-called 
through-hole type capacitor, the second external elec- 
trode formed at the side faces of the capacitor body can 
be directly connected to the circuit pattern passed 
through. 

[0030] These and other objects and features of the 
present invention will be explained in further detail with 
reference to the attached drawings, in which: 

FIG. 1 is a perspective view of a multiterminal mul- 
tilayer ceramic capacitor for three-dimensional 
mounting according to a first embodiment of the 
present invention in a state showing the internal 
structure; 

FIG. 2 is an explanatory view of the pattern shape 
of the internal electrodes constituting the multiter- 
minal multilayer ceramic capacitor for three-dimen- 
sional mounting according to this embodiment; 
FIG. 3 is a perspective view of the appearance in- 
cluding external electrodes of the multiterminal mul- 
tilayer ceramic capacitor for three-dimensional 
mounting according to this embodiment; 
FIG. 4 is an explanatory view of a sandwiched 
mounting structure of a multiterminal multilayer ce- 
ramic capacitor for three-dimensional mounting ac- 
cording to this embodiment in a multilayer board; 
FIG. 5 is a perspective view of a multiterminal mul- 
tilayer ceramic capacitor for three-dimensional 
mounting according to another embodiment of the 
present invention; 

FIG. 6 is an explanatory view of a pattern shape of 
the internal electrodes constituting the multiterminal 
multilayer ceramic capacitor for three-dimensional 
mounting according to this embodiment; 
FIG. 7 is an explanatory view of a sandwiched 
mounting structure of a multiterminal multilayer ce- 
ramic capacitor for three-dimensional mounting ac- 
cording to this embodiment in a multilayer board; 
FIG. 8 is an explanatory view of a buried mounting 
structure of a multiterminal multilayer ceramic ca- 
pacitor for three-dimensional mounting according to 
this embodiment in a multilayer board; 
FIG. 9 is a perspective view of a three-terminal mul- 
tilayer ceramic capacitor for three-dimensional 
mounting according to another embodiment of the 
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present invention in a state showing the internal 
structure; 

FIG. 10 is an explanatory view of the pattern shape 
of the internal electrodes constituting the three-ter- 
minal multilayer ceramic capacitor for three-dimen- 
sional mounting according to this embodiment; 
FIG. 11 is a perspective view of the appearance in- 
cluding external electrodes of the three-terminal 
multilayer ceramic capacitor for three-dimensional 
mounting according to this embodiment; 
FIG. 12 is an explanatory view of a sandwiched 
mounting structure of a three-terminal multilayer ce- 
ramic capacitor for three-dimensional mounting ac- 
cording to this embodiment in a multilayer board; 
FIG. 13 is a perspective view of a through-hole type 
multilayer ceramic capacitor for three-dimensional 
mounting according to another embodiment of the 
present invention in a state showing the internal 
structure; 

FIG. 14 is an explanatory view of the pattern shape 
of the internal eiectrodes constituting the through- 
hole type multilayer ceramic capacitor for three-di- 
mensional mounting according to this embodiment; 
FIG. 15 is a perspective view of the appearance in- 
cluding external electrodes of the through-hole type 
multilayer ceramic capacitor for three-dimensional 
mounting according to this embodiment; and 
FIG. 16 is an explanatory view of a sandwiched 
mounting structure of a through-hole type multilayer 
ceramic capacitor for three-dimensional mounting 
according to this embodiment in a multilayer board. 

First Embodiment 

[0031] As shown in FIG. 1 to FIG. 3, the multiterminal 
multilayer ceramic capacitor 30 for three-dimensional 
mounting according to the present embodiment has a 
capacitor body 20 of a rectangular parallelopiped shape. 
The capacitor body 20, as shown in FIG. 2, is comprised 
of a plurality of first internal electrodes 1-, and second 
internal electrodes 1 2 of predetermined patterns alter- 
nately stacked in the horizontal direction in the illustra- 
tion via ceramic layers 2 formed in rectangular shapes. 
That is, in the present embodiment, as shown in FIG. 1 , 
the plurality of first internal electrodes 1-, and second 
internal electrodes 1 2 are stacked in the horizontal di- 
rection via ceramic layers 2 so that the short sides of the 
ceramic layers register with the height H direction of the 
capacitor body 20. Note that at least one ceramic layer 
not formed with an internal electrode may be stacked at 
the two end faces of the body 20 in the stacking direc- 
tion. 

[0032] As shown in FIG. 2, each first internal electrode 
1-, has a rectangular first main portion 1a positioned at 
the center of a first face (surface) of the ceramic layer 2 
and has a plurality of first leads 1b, 1c, 1d, and 1e ex- 
tending from the long sides of the first main portion 1a 
to the long sides of the ceramic layer 2. 



[0033] Further, each second internal electrode 1 2 has 
a second main portion 1a 1 of the same shape facing the 
first main portion 1a of the first internal electrode across 
a ceramic layer 2 in a rear surface (second face) oppo- 
5 site to the surface of the ceramic layer 2 and has a plu- 
rality of first leads 1b\ 1c\ 1d\ and 1e* extending from 
the long sides of the second main portion 1 a' at positions 
different from the first leads 1b t 1c, 1d, and 1e to the 
long sides of the ceramic layer 2. 

10 [0034] As shown in FIG. 1 and FIG. 4, the top face 
and bottom face of the capacitor body 20 are formed 
with first external electrodes 3b, 3d, 4a, and 4c electri- 
cally connected to first leads 1b, 1c, 1d, and 1e posi- 
tioned in the same line along the stacking direction of 

*5 the ceramic layers 2. 

[0035] The top face and bottom face of the capacitor 
body 20 are formed with second external electrodes 3a, 
3c, 4b, and 4d electrically connected to second leads 
1b\ 1c 1 , 1d\ and 1e' positioned in the same line along 

20 the stacking direction of the ceramic layers 2. 

[0036] That is, as shown in FIG. 1 and FIG. 4, the first 
external electrodes 3b, 3d, 4a, and 4c and the second 
external electrodes 3a, 3c, 4b, and 4d are arranged at 
different positions from each other at the outer circum- 

25 ference of the capacitor body 20. Further, the first exter- 
nal electrodes 3b, 3d, 4a, and 4c are connected to first 
internal electrodes 1 1 of the layers through the first leads 
1b to 1e, while the second external electrodes 3a, 3c, 
4b, and 4d are connected to second internal electrodes 

30 1 2 of the layers through the second leads 1b' to 1e\ 
[0037] These internal electrodes 1 1 and 1 2 are formed 
by coating and baking an Ni or other conductive paste 
on the surface of a ceramic green sheet and are com- 
prised of Ni or Ni alloy layers etc. Note that the internal 

35 electrodes may also be comprised of the base metal Cu, 
the precious metal Pd or a Pd-Ag alloy layer etc. 
[0038] The ceramic layer 2 is comprised of a barium 
titanate-based, titanium-based, zirconate-based, or oth- 
er ceramic composition. A stack of the ceramic layers 2 

to and internal electrodes is formed by coating a ceramic 
paste on a base film or other film surface to make a 
green sheet, printing a conductive paste on it, then 
stacking, cutting, and firing the green sheets. After the 
production of the body 20, the external electrodes are 

45 formed and baked on. The external electrodes 3a to 3d 
and 4a to 4d specifically can be formed by coating, dry- 
ing, and baking a Cu paste on the body to form an un- 
derlayer, then covering the underlayer with an Ni and 
Sn plating layer. 

50 [0039] The multilayer ceramic capacitor 30 produced 
in this way is used for three-dimensional mounting of 
multiple terminals by directly connecting the first exter- 
nal electrodes 3b, 3d, 4a, and 4c and the second exter- 
nal electrodes 3a, 3c, 4b, and 4d to different circuit pat- 

55 terns of the circuit board and supplying voltages of dif- 
ferent polarities to the adjoining external electrodes. 
[0040] The specific dimensions of the multiterminal 
multilayer ceramic capacitor of the present embodiment 
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are not particularly limited, but for example are a height 
of 0.5±0.1 mm, a width (stacking direction) of 1.6±0.1 
mm, and a length of 3.2±0.1 mm. The thickness of one 
ceramic layer is not particularly limited, but is for exam- 
ple 4 jim. The shape of the ceramic layer is that of a 
rectangle of short sides of 0.5±0.1 mm and long sides 
of 3.2±0.1 mm. The distance between the facing exter- 
nal electrodes positioned at the top and bottom faces of 
the capacitor body 20 can be set to a length substantially 
corresponding to the short sides of the ceramic layers 2. 
[0041] The multiterminal multilayer ceramic capacitor 
30 configured in this way can be mounted on a circuit 
board 5 of a power supply circuit provided with a semi- 
conductor device "D" as shown in FIG. 4. This three- 
dimensional mounting may be performed in the follow- 
ing way. 

[0042] That is, one set of the external electrodes 3a, 
3b, 3c, and 3d is connected with any terminal of the sem- 
iconductor device "D", while the other set of the external 
electrodes 4a, 4b, 4c, and 4d is made to directly face 
the different circuit patterns 6a and 6b of the circuit 
board 5 and electrically connected as + poles/- poles 
(GND). In the three-dimensional mounting, by keeping 
the height dimension "H" of the part as a whole low, the 
detouring of the lands becomes shorter and the effect 
of the inductance component of the circuit side can be 
made smaller. 

[0043] To reduce the inductance of the circuit pattern, 
by mounting a multilayer ceramic capacitor 30 having 
an ESL value of 80 to 100 pH and an ESR value of a 
low 10 mfl, the inductance component of the lands can 
be ignored. Due to this, if comparing the ESL and ESR 
of the multiterminal multilayer ceramic capacitor accord- 
ing to the prior art and the multiterminal multilayer ce- 
ramic capacitor according to the present invention hav- 
ing the same electrostatic capacity, the value becomes 
8 percent larger in the case of use of the multiterminal 
multilayer ceramic capacitor according to the prior art, 
while can be kept a low 2 to 3 percent in the case of use 
of the multiterminal multilayer ceramic capacitor accord- 
ing to the present embodiment. 
[0044] This is because in the multiterminal multilayer 
ceramic capacitor according to the present embodi- 
ment, since the distance between facing external elec- 
trodes can be set short and the height of the capacitor 
device as a whole can be reduced, even if the capacitor 
is mounted on a multilayer board, the total inductance 
due to the detouring of the lands can be reduced and 
the lands formed on the multilayer board can be simpli- 
fied. 

Second Embodiment 

[0045] Next, as shown in FIG. 5 to FIG. 8, the multi- 
layer ceramic capacitor 130 for three-dimensional 
mounting according to the illustrated embodiment has 
a capacitor body 120 of a rectangular parallelopiped 
shape. The capacitor body 120, as shown in FIG. 5 and 



FIG. 6, is comprised of a plurality of first internal elec- 
trodes 101 and second internal electrodes 101' of pre- 
determined patterns alternately stacked in the horizon- 
tal direction in the illustration via ceramic layers 102 

5 formed in rectangular shapes. That is, in the present em- 
bodiment, as shown in FIG. 5 and FIG. 6, the plurality 
of first internal electrodes 101 and second internal elec- 
trodes 10V are stacked in the horizontal direction via 
ceramic layers 1 02 so that the short sides of the ceramic 

10 layers 102 register with the height direction of the ca- 
pacitor body 120. Note that at least one ceramic layer 
102 not formed with an internal electrode may be 
stacked at the two end faces of the body 120 in the 
stacking direction. 

15 [0046] As shown in FIG. 6, each first internal electrode 
101 has a rectangular first main portion positioned in a 
first face (surface) of the ceramic layer 102. Only an up- 
per (first) long side 1 01 b of the first main portion exposes 
at the surface of the body 120 along a first long side 

20 102a of ceramic layer 102. The longitudinal and lateral 
dimensions of the first electrode 101 are set so that the 
other long side and two short sides of the first electrode 
101 do not reach the second long side 102b and two 
short sides 1 02c and 1 02d of the ceramic layer 1 02. The 

25 lateral width of the first electrode 101 may be a dimen- 
sion of the same extent as the lateral width of the ce- 
ramic layer 1 02. Either of the short sides of the first elec- 
trode 101 may be exposed along the short sides 102c 
and 102d of the ceramic layer 102. 

30 [0047] Further, each second internal electrode 101' 
has a rectangular second main portion along the longi- 
tudinal direction in a rear face (second face) opposite to 
the first main portion of the first internal electrode 101 
across a ceramic layer 1 02. The area of the second main 

35 portion of the second internal electrode 101' is the same, 
as the area of a first main portion of the first internal elec- 
trode 101, but only the lower (second) long side 101a of 
the second main portion is exposed at the bottom face 
of the body 120 along the second long side 102b of the 

40 ceramic layer 102. The longitudinal and lateral dimen- 
sions of the second electrode 101* are set so that the 
other long side and two short sides of the second elec- 
trode 101' do not reach the first long side 102a and two 
short sides 1 02c and 1 02d of the ceramic layer 1 02. The 

45 lateral width of the second electrode 101' however may 
be a dimension of the same extent as the lateral width 
of the ceramic layer 102. Either of the short sides of the 
second electrode 101' may be exposed along the short 
sides 102c and 102d of the ceramic layer 102. 

50 [0048] As shown in FIG. 5 and FIG. 6, in the present 
embodiment, inside the body 120, internal electrodes 
101 and 101' of the same rectangular shape but a small- 
er area than the ceramic layer 102 are stacked and ar- 
ranged alternately at different locations in the vertical 

55 direction through ceramic layers 102. From the view- 
point of facilitating the formation of the patterns of the 
inner electrodes on the surfaces of the ceramic layers 
102, the patterns of the internal electrodes 101 and 101' 
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are preferably the same rectangular shapes as each 
other, but the present invention does not necessarily 
have to be the same shape. 

[0049] The top face of the capacitor body 1 20 has at- 
tached to it a first external electrode 103 so as to be 
electrically connected to first internal electrodes 101 
having long sides 101b exposed along the first long side 
102a of the ceramic layer 102. The bottom face of the 
capacitor body 120 has attached to it a second external 
electrode 103 so as to be electrically connected to the 
second internal electrodes 10V having long sides 101a 
exposed along the second long side 1 02b of the ceramic 
layer 102. These external electrodes 103 and 104 are 
preferably formed over the entire top face or bottom face 
of the capacitor body 120, but do not necessarily have 
to cover the entire surface. It is also possible to deter- 
mine the area covered in accordance with the shapes 
of the lands of the multilayer board on which the capac- 
itor 130 is to be mounted. The area of the external elec- 
trode 1 03 or 1 04 with respect to the area of the top face 
or bottom face of the body where the long sides of the 
internal electrodes 101 and 101' are exposed is prefer- 
ably an area of at least 50 percent. 
[0050] These internal electrodes 101 and 101' are 
formed by coating and baking an Ni or other conductive 
paste on the surface of a ceramic green sheet and are 
comprised of Ni or Ni alloy layers etc. Note that the in- 
ternal electrodes may also be comprised of the base 
metal Cu, precious metal Pd or a Pd-Ag alloy layer, etc. 
[0051] The ceramic layer 102 is comprised of a bari- 
um titanate-based, titanium-based, zirconate-based, or 
other ceramic composition. A stack of the ceramic layers 
102 and internal electrodes is formed by coating a ce- 
ramic paste on a base film or other film surface to make 
a green sheet, printing a conductive paste on it, then 
stacking, cutting, and firing the green sheets. After the 
production of the body 120, the external electrodes are 
formed and baked on. The external electrodes 103 and 
104 specifically can be formed by coating, drying, and 
baking a Cu paste on the capacitor body 120 to form an 
underlayer, then covering the underlayer with an Ni and 
Sn plating layer. 

[0052] The multilayer ceramic capacitor 130 pro- 
duced in this way is used for three-dimensional mount- 
ing of multiple terminals by directly connecting the first 
external electrodes 103 and the second external elec- 
trodes 1 04 to different circuit patterns of the circuit board 
and supplying voltages of different polarities to the ad- 
joining external electrodes. 

[0053] The specific dimensions of the multiterminal 
multilayer ceramic capacitor of the present embodiment 
are not particularly limited, but for example are a height 
of 0.5±0.1 mm, a width of 0.8±0.1 mm, and a length of 
1.610.1 mm. The thickness of one ceramic layer is not 
particularly limited, but is for example 4 \im. The shape 
of the ceramic layer is that of a rectangle of short sides 
of0.5±0.1 mm and long sides of 1.6±0.1 mm. The inter- 
nal electrodes 101 and 101' may be formed to a thick- 



ness of 1.5 to 2.0 \im. The number of layers stacked is 
160, the electrostatic capacity is for example 0.22 \iF t 
and the distance between the external electrodes 103 
and 104 can be set to a width corresponding to the short 

5 sides of the ceramic layer, that is, 0.5±0.1 mm. 

[0054] The multiterminal multilayer ceramic capacitor 
130 configured in this way can be mounted and sand- 
wiched between facing circuit boards 105 and 106 in a 
power supply circuit provided with a semiconductor de- 

10 vice "D" as shown in FIG. 7. This three-dimensional 
mounting may be performed in the following way. 
[0055] That is, the external electrodes 103 and 104 of 
the capacitor 130 are made to directly face the different 
circuit patterns 107 and 108 of the circuit boards 105 

15 and 106 and are electrically connected as a + pole/pole 
(GND). In this three-dimensional mounting, the height 
"H" of the capacitor device as a whole can be kept low. 
Further, since the distance between the facing circuit 
boards 105 and 106 is held narrow, the detouring of the 

20 lands can be shortened and the effect of the inductance 
component of the circuit side can be reduced. 
[0056] Further, as shown in FIG. 8, the capacitor 130 
may be mounted three-dimensionally. In this example, 
the terminal of the semiconductor "D" and one external 

25 electrode 1 03 of the capacitor 1 30 are connected by sol- 
der 109 etc., and the other external electrode 104 is 
electrically connected with the circuit pattern 107 in an 
opening formed in the circuit board 105. 
[0057] To reduce the inductance of the circuit pattern, 

30 by burying the multilayer ceramic capacitor 130 having 
an ESL value of 1 0 to 20 pH and an ESR value of a low 
5 to 7 mft in the circuit board 5, the inductance compo- 
nent of the lands can be ignored. 
[0058] If comparing the ESL and ESR of a multilayer 

35 ceramic capacitor of the prior art with an electrostatic 
capacity of 0.22 pF and a multilayer ceramic capacitor 
according to the present embodiment, if the value of the 
multilayer ceramic capacitor according to the prior art is 
100 percent, the multilayer ceramic capacitor according 
to the present embodiment can be made a low 2 to 3 
percent in value. 

[0059] This is because in the multilayer ceramic ca- 
pacitor according to the present embodiment, since the 
distance between external electrodes 103 and 104 can 

45 be set short and the height of the capacitor device as a 
whole can be kept low, even if the capacitor of the 
present embodiment is mounted on a multilayer board, 
the total inductance due to the detouring of the lands 
can be reduced and the lands formed on the multilayer 

50 board can be simplified. 

Third Embodiment 

[0060] Next, as shown in FIG. 9 to FIG. 12, the multi- 
55 layer ceramic capacitor 230 for three-dimensional 
mounting according to the illustrated embodiment has 
a capacitor body 220 of a rectangular parallelepiped 
shape. The capacitor body 220, as shown in FIG. 9 and 
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FIG. 10, is comprised of a plurality of first internal elec- 
trodes 20^ and second internal electrodes 201 2 of pre- 
determined patterns alternately stacked in the horizon- 
tal direction in the illustration via ceramic layers 202 
formed in rectangular shapes. That is, in the present em- 
bodiment, as shown in FIG. 9 and FIG. 10, the plurality 
of first internal electrodes 201 ^ and second internal elec- 
trodes 201 2 are stacked in the horizontal direction via 
ceramic layers 202 so that the short sides of the ceramic 
layers 202 register with the height direction of the ca- 
pacitor body 220. Note that at least one ceramic layer 
202 not formed with an internal electrode may be 
stacked at the two end faces of the body 220 in the 
stacking direction. 

[0061] As shown in FIG. 10, each first internal elec- 
trode 201 has a rectangular first main portion posi- 
tioned in a first face (surface) of the ceramic layer 202. 
Only a lower (first) long side of the first main portion ex- 
poses at the bottom surface of the body 220 along a first 
long side 202b of ceramic layer 202. The longitudinal 
and lateral dimensions of the first electrode 201 ^ are set 
so that the other long side and two short sides of the first 
electrode 201 1 do not reach the second long side 202a 
and two short sides 202c and 202d of the ceramic layer 
202. The lateral width of the first electrode 201 1 may be 
a dimension of the same extent as the lateral width of 
the ceramic layer 202. Either of the short sides of the 
first electrode 20^ may be exposed along the short 
sides 202c and 202d of the ceramic layer 202. 
[0062] Further, each second internal electrode 201 2 
has a rectangular second main portion 201a along the 
longitudinal direction in a rear face (second face) oppo- 
site to the first main portion of the first internal electrode 
201., across the ceramic layer 202. The second main 
portion 201a is formed with a pair of leads 201b and 
201c exposed by extending from the upper (second) 
long side to the second long side 202a of the ceramic 
layer 202. These leads 20 1 b and 201 c are formed so as 
to project out upward from the two end of the long side 
of the rectangular second main portion 201a. 
[0063] The longitudinal and lateral dimensions of the 
second electrode 201 2 are set so that the other long side 
and two short sides of the second main portion 201a of 
the second electrode 201., do not reach the first long 
side 202b and two short sides 202c and 202d of the ce- 
ramic layer 202. The lateral width of the second elec- 
trode 201 2 however may be a dimension of the same 
extent as the lateral width of the ceramic layer 202. Ei- 
ther of the short sides of the second electrode 201 2 may 
be exposed along the short sides 202c and 202d of the 
ceramic layer 202. 

[0064] As shown in FIG. 9 and FIG. 10, in the present 
embodiment, inside the body 220, internal electrodes 
201., and 201 2 are stacked and arranged alternately at 
different locations in the vertical direction through ce- 
ramic layers 202. 

[0065] As shown in FIG. 11, the bottom face of the 
capacitor body 220 has attached to it a first external 



electrode 203 so as to be electrically connected to a first 
internal electrodes 201 ^ having long side exposed along 
a first long side 202b of the ceramic layer 202. The top 
face of the capacitor body 220 has attached to it a pair 

5 of second external electrodes 204 and 205 so as to be 
electrically connected to second internal electrodes 
201 2 having leads 201 b and 201 c exposed along a sec- 
ond long side 202a of the ceramic layer 202. The exter- 
nal electrode 203 is preferably formed over the entire 

10 bottom face of the capacitor body 220, but does not nec- 
essarily have to cover the entire surface. It is also pos- 
sible to determine the area covered in accordance with 
the shapes of the lands of the multilayer board on which 
the capacitor 230 is to be mounted. The area of the first 

15 external electrode 203 with respect to the area of the 
bottom face of the body 220 where the long sides of the 
first internal electrodes 201., are exposed is preferably 
an area of at least 50 percent. 
[0066] These internal electrodes 201., and 201 2 are 

20 formed by coating and baking an Ni or other conductive 
paste on the surface of a ceramic green sheet and are 
comprised of Ni or Ni alloy layers etc. Note that the in- 
ternal electrodes may also be comprised of the base 
metal Cu, precious metal Pd or a Pd-Ag alloy layer, etc. 

25 [0067] The ceramic layer 202 is comprised of a bari- 
um titanate-based, titanium-based, zirconate-based, or 
other ceramic composition. A stack of the ceramic layers 
202 and internal electrodes is formed by coating a ce- 
ramic paste on a base film or other film surface to make 

30 a green sheet, printing a conductive paste on it, then 
stacking, cutting, and firing the green sheets. After the 
production of the body 220, the external electrodes are 
formed and baked on. The external electrodes 203, 204, 
and 205 specifically can be formed by coating, drying, 

35 and baking a Cu paste on the capacitor body 220 to form 
an underlayer, then covering the underlayer with an Ni 
and Sn plating layer. 

[0068] The multilayer ceramic capacitor 230 pro- 
duced in this way is used for three-dimensional mount- 

40 lng of multiple terminals by directly connecting the first 
external electrode 203 and the second external elec- 
trode 204 and 205 to different circuit patterns of the cir- 
cuit board and supplying voltages of different polarities 
to the adjoining external electrodes. 

45 [0069] The specific dimensions of the multiterminal 
multilayer ceramic capacitor of the present embodiment 
are not particularly limited, but for example are a height 
of 0.5±0.1 mm, a width of 0.8±0.1 mm, and a length of 
1.6±0.1 mm. The thickness of one ceramic layer is not 

50 particularly limited, but is for example 4 urn. The shape 
of the ceramic layer is that of a rectangle of short sides 
of0.5±0.1 mm and long sides of 1.6±0.1 mm. The inter- 
nal electrodes 201 1 and 201 2 may be formed to a thick- 
ness of 1.5 to 2.0 ^im. The distance "H" between the 

55 external electrodes 203 and 204 and the distance "G" 
between the second electrodes can be set to a width 
corresponding to the short sides of the ceramic layer, 
that is, 0.5±0.1 mm. 
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[0070] The three-terminal multilayer ceramic capaci- 
tor 230 configured in this way can be mounted sand- 
wiched between facing circuit boards 206 and 207 in a 
power supply circuit provided with a semiconductor de- 
vice "D" as shown in FIG. 12. This three-dimensional 
mounting may be performed in the following way. 
[0071] That is, the external electrodes 203, 204, and 

205 are made to directly face the different circuit pat- 
terns 208, 209a, and 209b of the circuit boards 205 and 

206 and are electrically connected as a + pole/pole 
(GND). In this three-dimensional mounting, the height 
"H" of the capacitor device as a whole can be kept low 
and, further, the distance between the facing circuit 
boards 206 and 207 is held narrow. Therefore, the de- 
touring of the lands can be shortened and the effect of 
the inductance component of the circuit side can be re- 
duced. 

[0072] To reduce the inductance of the circuit pattern, 
by burying the multilayer ceramic capacitor 230 having 
an ESL value of 1 0 to 20 pH and an ESR value of a low 
5 to 7 mQ, the inductance component of the lands can 
be ignored. Due to this, if comparing the ESL and ESR 
of a multilayer ceramic capacitor of the prior art with an 
electrostatic capacity of 0.22 \iF and a multilayer ceram- 
ic capacitor according to the present embodiment (same 
electrostatic capacity as the prior art), if the value of the 
multilayer ceramic capacitor according to the prior art is 
1 00 percent, the multilayer ceramic capacitor according 
to the present embodiment can be made a low 2 to 3 
percent in value. 

[0073] This is because in the multilayer ceramic ca- 
pacitor according to the present embodiment, the dis- 
tance between external electrodes 203, 204, and 205 
can be set short and the height of the capacitor device 
as a whole can be kept low and the external electrode 
203 is broad and connection to the land is easy. Further, 
even if the capacitor 230 is mounted on a multilayer 
board, the total inductance due to the detouring of the 
lands can be reduced and the lands formed on the mul- 
tilayer board can be simplified. 

Fourth Embodiment 

[0074] Next, explaining this embodiment by reference 
to FIG. 13 to FIG. 16, the through-hole type multilayer 
ceramic capacitor 330 for three-dimensional mounting 
according to the illustrated embodiment has a capacitor 
body 320 of a rectangular parallelopiped shape. The ca- 
pacitor body 320, as shown in FIG. 13 and FIG. 14, is 
comprised of a plurality of first internal electrodes 30^ 
and second internal electrodes 301 2 of predetermined 
patterns alternately stacked in the horizontal direction 
in the illustration via ceramic layers 302 formed in rec- 
tangular shapes. That is, in the present embodiment, as 
shown in FIG. 13 and FIG. 14, the plurality of first internal 
electrodes 301., and second internal electrodes 301 2 
are stacked in the horizontal direction via ceramic layers 
302 so that the short sides of the ceramic layers 302 



register with the height direction of the capacitor body 
320. Note that at least one ceramic layer 302 not formed 
with an internal electrode may be stacked at the two end 
faces of the body 320 in the stacking direction. 
5 [0075] As shown in FIG. 13 and FIG. 14, each first 
internal electrode 301 has a rectangular first main por- 
tion positioned in a first face (surface) of the ceramic 
layer 302. The two long sides of the first main portion 
expose at the surfaces of the body 320 along the two 
10 long sides 302c and 302d of the ceramic layer 302. The 
longitudinal and lateral dimensions of the first electrode 
301 ! are set so that the two short sides of the first elec- 
trode 30^ do not reach the two short sides 302a and 
302b of the ceramic layer 302. 
15 [0076] Further, each second internal electrode 301 2 
has a rectangular second main portion 301a along the 
longitudinal direction in a rear face (second face) oppo- 
site to the first main portion of the first internal electrode 
301 1 across a ceramic layer 302. The second main por- 
20 tion 301a is formed with a pair of leads 301b and 301c 
exposed by extending from the two short sides to the 
short sides 302a and 302b of the ceramic layer 302. 
These leads 301b and 301c are formed so as to project 
out from the approximate center of the short sides of the 
rectangular second main portion 301a toward the two 
sides 302a and 302b. The dimensions of the short sides 
of the second main portion 301 a are set so that the long 
sides of the rectangular second main portion 301a do 
not reach the long sides 302c and 302d of the ceramic 
layer 302. Note that the vertical width (width of height 
direction of body) of the leads 301 b and 30 1 c are smaller 
than the vertical width of the portion 301a in the illustrat- 
ed example, but may also be the same width. 
[0077] In the present embodiment, as shown in FIG. 
13 and FIG. 14, inside the body 320, internal electrodes 
301 1 and 301 2 are stacked and arranged alternately via 
ceramic layers 302. 

[0078] As shown in FIG. 13 and FIG. 16, the top face 
and bottom face of the capacitor body 320 have at- 
tached to it first external electrodes 303 and 303' so as 
to be electrically connected to first internal electrodes 
301., having long sides exposed along the long sides 
302a and 302d of the ceramic layer 302. The circumfer- 
ence of the side faces of the capacitor body 320 has 
attached to it a strip-like second external electrode 304 
so as to be electrically connected to second internal 
electrodes 301 2 having leads 301c and 301 d exposed 
along the short sides 302a and 302b of the ceramic layer 
302. 

[0079] The first external electrode 303 or 303* is pref- 
erably formed over the entire top face or bottom face of 
the capacitor body 320, but does not necessarily have 
to cover the entire surface. It is also possible to deter- 
mine the area covered in accordance with the shapes 
of the lands of the multilayer board on which the capac- 
itor 330 is to be mounted. The area of the first external 
electrode 303 or 303' with respect to the area of the top 
face or bottom face of the body 320 where the long sides 



30 



35 



40 



45 



50 



17 



EP 1 220 246 A1 



18 



of the first internal electrodes 30^ are exposed is pref- 
erably an area of at least 50 percent. 
[0080] These internal electrodes 301., and 301 2 are 
formed by coating and baking an Ni or other conductive 
paste on the surface of a ceramic green sheet and are 
comprised of Ni or Ni alloy layers etc. Note that the in- 
ternal electrodes may also be comprised by the base 
metal Cu, precious metal Pd or a Pd-Ag alloy layer, etc. 
[0081] The ceramic layer 302 is comprised of a bari- 
um titanate-based, titanium-based, zirconate-based, or 
other ceramic composition. A stack of the ceramic layers 

302 and internal electrodes is formed by coating a ce- 
ramic paste on a base film or other film surface to make 
a green sheet, printing a conductive paste on it, then 
stacking, cutting, and firing the green sheets. After the 
production of the body 320, the external electrodes are 
formed and baked on. The external electrodes 303, 
303\ and 304 specifically can be formed by coating, dry- 
ing, and baking a Cu paste on the capacitor body 320 
to form an underlayer, then covering the underiayer with 
an Ni and Sn plating layer. 

[0082] The multilayer ceramic capacitor 330 pro- 
duced in this way is used for three-dimensional mount- 
ing of multiple terminals by directly connecting the first 
external electrodes 303 and 303' and the second exter- 
nal electrode 304 to different circuit patterns of the circuit 
board and supplying voltages of different polarities to 
the adjoining external electrodes. 
[0083] The specific dimensions of the multiterminal 
multilayer ceramic capacitor of the present embodiment 
are not particularly limited, but for example are a height 
of 0.5±0.1 mm, a width of 0.8+0.1 mm, and a length of 
1.6±0.1 mm. The thickness of one ceramic layer is not 
particularly limited, but is for example 4 jim. The shape 
of the ceramic layer is that of a rectangle of short sides 
of0.5±0.1 mm and long sides of 1.6±0.1 mm. The inter- 
nal electrodes 301 and 301 2 may be formed to a thick- 
ness of 1.5 to 2.0 ^im. The distance "H" between the 
external electrodes 303 and 303* can be set to a width 
corresponding to the short sides of the ceramic layers 
302, that is, 0.5+0.1 mm. 

[0084] The through-hole type multilayer ceramic ca- 
pacitor 330 configured in this way can be mounted sand- 
wiched between facing circuit boards 305 and 306 in a 
power supply circuit provided with a semiconductor de- 
vice "D" as shown in FIG. 16. This three-dimensional 
mounting may be performed in the following way. 
[0085] That is, the vertically facing external electrodes 

303 and 303* are made to directly face the different cir- 
cuit patterns 307a and 307b of the circuit boards 305 
and 306 or the external electrode 304 extending across 
the entire circumference of the side faces is made to 
directly face the separate circuit patterns 308a and 308b 
and these are electrically connected as a + pole/- pole 
(GND). In this three-dimensional mounting, the height 
"H" of the capacitor device as a whole can be kept low 
and, further, the distance between the facing circuit 
boards 305 and 306 is held narrow. Therefore, the de- 



touring of the lands can be shortened and the effect of 
the inductance component can be reduced. 
[0086] To reduce the inductance of the circuit pattern, 
by burying the multilayer ceramic capacitor 330 having 
5 an ESL value of 10 to 20 pH and an ESR value of a low 
5 to 7 mQ, the inductance component of the lands can 
be ignored. Due to this, if comparing the ESL and ESR 
of a multilayer ceramic capacitor of the prior art with an 
electrostatic capacity of 0.22 \iF and a multilayer ceram- 
10 ic capacitor according to the present embodiment (same 
electrostatic capacity as the prior art), if the value of the 
multilayer ceramic capacitor according to the prior art is 
1 00 percent, the multilayer ceramic capacitor according 
to the present embodiment can be made a low 2 to 3 
*5 percent in value. 

[0087] This is because in the multilayer ceramic ca- 
pacitor according to the present embodiment, the dis- 
tance between external electrodes 303, 303', and 304 
can be set short and the height of the capacitor device 
as a whole can be kept low. Further, the external elec- 
trode 303 is broad and connection to the land is easy, 
therefore, even if the capacitor is mounted on a multi- 
layer board, the total inductance due to the detouring of 
the lands can be reduced and the lands formed on the 
multilayer board can be simplified. 
[0088] Note that the present invention is not limited to 
the above-mentioned embodiments and may be 
changed in various ways within the scope of the present 
invention. 



Claims 

1 . A multilayer ceramic capacitor for three-dimension- 
al mounting comprising: 

a ceramic layer formed in a rectangular shape; 
a first internal electrode having a rectangular 
first main portion extending along a longitudinal 
direction in a first face of the ceramic layer and 
having a plurality of first leads extending from 
long sides of the first main portion to long sides 
of the ceramic layer; 

a second internal electrode having a second 
main portion opposing against the first main 
portion of the first internal electrode via said ce- 
ramic layer and locating in a second face of the 
ceramic layer opposite to the first face and hav- 
ing a plurality of second leads extending from 
long sides of the second main portion at posi- 
tions different from the first leads provided at 
the first internal electrode to the long sides of 
the ceramic layer; 

a rectangular parallelepiped shaped capacitor 
body comprised of a plurality of first internal 
electrodes and second internal electrodes 
stacked via ceramic layers so that the short 
sides of the ceramic layers register with the 
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height direction of the capacitor body; 
first external electrodes formed at a top face 
and bottom face of said capacitor body and 
electrically connected to first leads positioned 
in the same lines along the stacking direction 5 
of the ceramic layers; 

second external electrodes alternately formed 
with respect to the first external electrodes at 
the top face and bottom face of the capacitor 
body and electrically connected to second 10 
leads positioned in the same lines along the 
stacking direction of the ceramic layers. 

A multilayer ceramic capacitor for three-dimension- 
al mounting comprising: *5 

a ceramic layer formed in a rectangular shape; 
a first internal electrode having a rectangular 
first main portion extending along a longitudinal 
direction in a first face of the ceramic layer and 20 
having a first long side of the first main portion 
exposed along a first long side of said ceramic 
layer; 

a second internal electrode having a rectangu- 
lar second main portion extending along a Ion- 25 
gitudinal direction in a second face opposite of 
the ceramic layer opposite to said first face and 
having a second long side of the second main 
portion exposed along a second long side of 
said ceramic layer; 30 
a rectangular parallelopiped shaped capacitor 
body comprised of a plurality of first internal 
electrodes and second internal electrodes 
stacked via ceramic layers so that the short 
sides of the ceramic layers register with the 35 
height direction of the capacitor body; 
first external electrodes formed at a top face or 
bottom face of said capacitor body and electri- 
cally connected to the first internal electrode 
exposed along the first long side of the ceramic <o 
layers; 

second external electrodes formed at the top 
face or bottom face of the capacitor body and 
electrically connected to the second internal 
electrode exposed along the second long side 45 
of the ceramic layer. 

The multilayer ceramic capacitor for three-dimen- 
sional mounting as set forth in claim 1 or 2, wherein 
said first external electrodes are connected to a first so 
circuit pattern outside of said capacitor body and 
said second external electrodes are connected to a 
second circuit pattern different from said first circuit 
pattern. . 

55 

A multilayer ceramic capacitor for three-dimension- 
al mounting comprising: 



a ceramic layer formed in a rectangular shape; 
a first internal electrode having a rectangular 
first main portion extending along a longitudinal 
direction in a first face of the ceramic layer and 
having a first long side of the first main portion 
exposed along a first long side of said ceramic 
layer; 

a second internal electrode having a rectangu- 
lar second main portion extending along a lon- 
gitudinal direction in a second face of the ce- 
ramic layer opposite to said first face and hav- 
ing a plurality of leads extending from a second 
long side of the second main portion to a sec- 
ond long side of said ceramic layer; 
a rectangular parallelopiped shaped capacitor 
body comprised of a plurality of first internal 
electrodes and second internal electrodes 
stacked via ceramic layers so that the short 
sides of the ceramic layers register with the 
height direction of the capacitor body; 
a first external electrode formed at a top face 
or bottom face of said capacitor body and elec- 
trically connected to the first internal electrode 
exposed along the first long side of the ceramic 
layers; 

second external electrodes formed at the top 
face or bottom face of the capacitor body and 
electrically connected to the leads exposed 
along the second long side of the ceramic layer. 

5. The multilayer ceramic capacitor for three-dimen- 
sional mounting as set forth in claim 4, wherein the 
plurality of second external electrodes are arranged 
at the top face or bottom face of the capacitor body 
at a distance substantially corresponding to the 
short sides of the ceramic layer. 

6. The multilayer ceramic capacitor for three-dimen- 
sional mounting as set forth in claim 4 or 5, wherein 
said first external electrode is connected to a first 
circuit pattern outside of said capacitor body and 
said second external electrodes are connected to a 
second circuit pattern different from said first circuit 
pattern. 

7. The multilayer ceramic capacitor as set forth in any 
one of claims 1 to 6, wherein the multilayer ceramic 
capacitor is buried in a three-dimensional circuit 
board. 

8. A multilayer ceramic capacitor for three-dimension- 
al mounting comprising: 

a ceramic layer formed in a rectangular shape; 
a first internal electrode having a rectangular 
first main portion extending along a longitudinal 
direction in a first face of the ceramic layer and 
having two long sides of the first main portion 
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exposed respectively along long sides of said 
ceramic layer; 

a second internal electrode having a rectangu- 
lar second main portion extending along a lon- 
gitudinal direction in a second face of the ce- 5 
ramie layer opposite to said first face and hav- 
ing a pair of leads extending respectively from 
short sides of the second main portion to short 
sides of said ceramic layer; 
a rectangular parallelepiped shaped capacitor 10 
body comprised of a plurality of first internal 
electrodes and second internal electrodes 
stacked via ceramic layers so that the short 
sides of the ceramic layers register with the 
height direction of the capacitor body; 15 
a pair of first external electrodes formed at a 
top face and bottom face of said capacitor body 
and electrically connected to the first internal 
electrode exposed toward the long sides of the 
ceramic layers; 20 
a second external electrode formed at the side 
faces of the capacitor body and electrically con- 
nected to the leads exposed toward the short 
sides of the ceramic layer. 

25 

9. The multilayer ceramic capacitor for three-dimen- 
sional mounting as set forth in claim 8, wherein the 
second external electrode extends in a strip along 
the entire circumference of the four side faces of the 
capacitor body. 30 



10. The multilayer ceramic capacitor for three-dimen- 
sional mounting as set forth in claim 8 or 9, wherein 
said first external electrodes are connected to a first 
circuit pattern outside of said capacitor body and 35 
said second external electrode is connected to a 
second circuit pattern different from said first circuit 
pattern. 



11. The multilayer ceramic capacitor 40 

as set forth in claim 8, 9 or 10, wherein the 
multilayer ceramic capacitor is buried in a three-di- 
mensional circuit board. 

12. The multilayer ceramic capacitor for threg-fiimen- 45 
sional mounting as set forth in claim 11 , wherein the 
first external electrodes and second external elec- 
trode of the multilayer ceramic capacitor are con- 
nected directly to the circuit pattern formed in the 
three-dimensional circuit board. so 
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